Pre-mRNA processing enhancer (PPE) element increases the expression of an intronless thymidylate synthase gene but does not affect intron-dependent S phase regulation.
The pre-mRNA processing enhancer (PPE) element is an RNA sequence element derived from the intronless HSV-TK gene. Insertion of the element into the highly intron-dependent human beta-globin gene leads to efficient expression in the absence of splicing. We have analyzed the effect of the PPE element on the expression of mouse thymidylate synthase (TS) minigenes. We have previously shown that the expression of intronless TS minigenes is moderately (up to 20-fold) stimulated by the inclusion of introns. Furthermore, S phase-specific expression of TS minigenes in growth-stimulated cells depends on the presence of a spliceable intron as well as the TS promoter. The goal of our study was to determine if the PPE element would overcome the dependence on introns for efficient expression and for S phase-specific expression of transfected TS minigenes. We found that insertion of the PPE element into an intronless TS minigene partially overcame intron dependence. However, the increase in expression was much less than that observed for the intronless beta-globin gene. We also found that intronless TS or HSV-TK genes that contained the PPE element and that were driven by the TS promoter were expressed at a constant level in serum-stimulated cells. However, when an intron was included in these genes, they were expressed in an S phase-specific manner. Thus the PPE element was not able to overcome the dependence on introns for S phase-specific expression of TS minigenes.